7:55  The day is April 5, 1951. ‘It is 8:00 a.m. at the University of Mimnesota Hospitels
. 'Br.' Dwight Spreng has gust made the ipi_tial entry on this transcribed recording

of the proceedings. It is proposed to useﬂ the mechanical heart-lung in a
surgiqsl snpp&z}t during operation for corréction of an interpal atrial septal
defect. The p;tient's name Patty Anderson » age 6 years. In Dr. Hitclwck's
machiz;e is 500 cc of ;lfvn exchange blood and 500 cc of 5% glgcose witﬁ 1lece of
heparin, |

8:15 © Final rinses of the machine are being carried out with #ormal .saline which

a.m. : \ v
stm ,shows' a..faintly positive spot test for formldehtde.r The patient being
prepared, in the operating room. Dr. Dennis and Dr. George Moore scmbﬁing.

8:23 Anesthesia initiated 'by.Dr. Ralph Knight. Anesthesia by cyclopropene induction

a.m. )

and planned to switch over to pentothal curare.

8:33 = Skin prep beiné applied. The neosynephrine bottle has’ 100 cc of 5 glucose

- ¥+ I

L 2

‘and 19 mgm of neosynephrine in it. The bicarb bottle has 100 cc of bicard in
it containing 7 Gum. The machi;le transfusion bottle has in it about 2% minutes
of blo§d. Blood bank mumber 9020 mumber 9016, and number 9oi9. All reported
as cbmpatible.' A RH positive,

8:59 Initial skin incision in left femoral area.
&.m,.

9:12  prtificisl heart lung machine now fully prepared. The resevoir filled blood.
a.m. B

The machine ready to be charged with blood, The machine resevoir has 1300 cc



in it, 6.6 cc heparin were added. No calotun. |

9:30 ‘Arterial o'xyéén saturation measured by earlo‘;ae cuvette. Is running about 85~to
864. Anesthesia is ether with an endotrachial tube. Canmile is in place in
the femoral artery.

- 9343 A gkin incision made on the chest by Dr. Demnis over the 3rd rib.
8.0, Lo .

9:45 Arterisl oxygen saturation approximately 95%.
8ol ‘

10:00 Dr. Varco present. Systolic blood pressure running spproximately 90 mm. of
a.m. ' v

Mo | .
mercury. WVems arterial pressure is measured by canmula in the left femoral

artery approximately 70 mm. of mercury. Arterial oxygen approximately 95%
saturated.

10:15 Pleursa’ opened.
-9 ;1Y ’

10:20  Novacaine applied to pericardium.
a.Mm,.

10:21 Arterial pressure 90 mm. of mercury. Oxygen saturation approximately 96%.
8.0,

10:25 Pericardiwum opened on the right. Novocaine instilled.
a.m, '

10:27 Pericardial adhesions to right atrium being freed.
a.m. .,

10:29  Additional procaine instilled in pericardial sac. Patient given 125 mgm.

a.m,
pronestﬂbl I.V.

I‘“-’}—r\/ ’
10:31  %eaa arterial pressure 60 mm., mercury.
a.m, :



10:32 Arterial,oxygéﬁ saturation consisted at about.94%.
a.m, ’

F’('F—”Pf ™

.10:36 ¥ena arterial pressure 50 mm, of mercury. Peripheral blood pressured measured
aomo . . °

a8 50/30. Arterial oxygen saturation 93.5.
. ’ M ~
10:43  Right euricular appendage isolated. -‘m arterial pressure 50 mm, of mercury.
8.0, ! .
Oxygen saturation 93%.

10:46 Intra-arterial tra.nspffasion of approximately 25 cc of h_eparinized blood. The
a.m.

=i
!\;eaa arterial pressure remined at 50 mm, of mercury. Oxygen saturation 90%.

10:47  Procedure halted,
8.1,

10:50  Completion of 50 cc of hlood given dntra-arterially. At the completion of this
8.0,
the main grterial pressure was slightly less than 70 mm. of mercury.

10:51 Procedure contimued, Tatel intra=-arterial blood was %0 cc,
aJi. .

10: 52 rl-ﬁe;n arterial pressure approximately 50 mm. of mercury. Oxygen saturation

aeM.. _
89%. Additional intra-srterial blood being given.
) V, feond
10:53  Exposure of superior vena cava. Anesthesia nixture changed to 600 oxygen to
a.m, , :

500, it had been previously 500 to 500, Oxygen satura‘tionvat 10: 54 88.5%.

10:54 An additional 50 c.c, of blood bas bemn given intra=-erterislly.
8.1, )

. 10: 55 Systolic pressure reported as 60 mm. of mercury. Tape placed arcund superior
a.m. : , . .

vena cava. Mean arterial pressure recorded as 50 mm. of mercury.

10:58  Kzygos vein isolated, Oxygen saturation 88%. Mean arterial pressure 50 mm. of
8.Me - mercury. . : ‘



10:59 Iung expended.
Qolke ‘ v

11300 Mesn srterial pressure has risen to 55 mm, of mercury. Oxygen saturation is 88.5%.
Sy .

Attention being directéd toward the inferior vena cavs. Roon temperature £0;
. hunidity 60%.
11:04 Mean arterial préssure 60 mm, of mercury; systolically réported as 70,
aeltte
Arberial{sawration 88g.
11387 Arterial satura;tion 88,5, Mean arterial pi'essure 60 mm, of mercury.
a.m, .

- 11:13 Arterial saturation 86,5, Mean arterial pressure slightly less than 60 mm,
- % 7Y o .

11:17 Dr. Enight reports the pulse has slowed to about 76 per mimute. Mean arterial
Sellle

pressure at this time is 60 mm, of mereury.
11:190xygen saturation 8%, An additional skin incision is being made over the right
a.n, ' v :

lower chest to facilitate approach to the inferior vens cava, Anesthesis

changed to 700 oxygen end 500 nitrous.

.

11:23' Mean arterial pressure 75. Oxygen saturation 84.5. This rise in arterial
8.lle ’ : .

pressuré is probably associated with the cessation of manipulation around the
great vessels,

11327 Arterial saturation 90%.
ey

11:29 Oxygen saturation 86.5%. Previous resding ahould— be corrected to spproximately
B.le .

864, Some difficulty is being experienced in the operation of the interarterial

canmila,



11:31

8ele

1135 .
8.,

11:37
an.

11349
o0,

11l:51
a.m,

12:09
Pslle

Interarteriasl mean pressure recorded as 75 mm. of ﬁercury.

Inferior vena cava finally isoclated by meens of the a.ccessbry incision.

-Oxygen seturation recorded as 86%., Mean arberial pressure 75 xm,

Attention redirected to the primary chest wound. Approach being directed now
toward the subclavian artery. on the left.
Oxygeyeaturation 86%. Mean arterial pressure recorded as 80 m. of mercury.

Dissection was unable to free up _the left subclavian so attention was directed

to the right subclavian which will be msed for arterial return.

Right subclaviah has been tied off and kbra:achee are now being tied off,.
v . i /12365 gonc y
Blood pressure is remaining steady at 80./ The right subclavian is divided.

The mean arterial blood pressure is 80 mm, of marcnri.' The oxygen saturation

is at the present 88, 200 ¢.c of plastic bag drawn blood with 3 mg. of heparin

added being used to £ill the ﬁ:‘b:\.ng on the tabie preparatory to connecting up

the cammlas in the arteries,

Arterial saturation recorded as 8%. This reading is the line of 3.4 on the
graph. Mean srterial msm is 80 ﬁn. of mercury. As the canmilae are now
beig prepered fer connection to ﬁﬁe great vesséls, final preparations of the
machine are also being mede, The heart~lung machine as being charged at 12:11 Dol
with approximately 1300 ml. of ion exchenge blood to which 52 ng. of heparii

have been added,



'12:“12 " The canmulae and tubing have been filled with bhlood from a beaker containing
Pelle

approximately 200 ml, of ion exchange chamber hlood to which 3 mg, of heparin
had been added. Less than 100 c.c., was necessary to £111 the tubing.
13:13 The canmula is being placed in the right subclavian artery. Arterial saturation
p.m. ' - ' - :

at this time is noted to be 84f. Mean arterial pressure 70%.

12:15 The heart-lung apparatus has been moved into the main operating. The resevoir
Pom. - ’ ‘

contains the heparinized blood previcusly described.

12:16 The canmila on the right subclavian ar'béry was cleared of their normal arterial
Pelle ‘

’ _ : ' into }
pressure. The tip of this cannula is beyond the carotid and /> the innominate

artery.

12:16 19 mgm of heparin have been given intravenously.
P.m. . . '

12:20 Attention directed toward the azygos vein preparatory to inserting canmula.
P.m. S '

12:22  Oxygen saturation recorded as 84% that is line 3.4 on the graph. 'The mean
p.m. .
arterial pressure is 70 mm. mercury. The machine resevoir has approximstely
1300 cc of blood in it. 5.T cc of heparin were adddd, 100 mgm of aureomycin,

and 500,000 units of penicillin,

12:29 Oxygexi saturation 83%. . Mean arterial pressure 75mm. mercury.
pomc . .

12:31 The azygos vein was found to be very small in diameter, would not accept the
p.m.

catheter which we planned to use. ‘An improvised catheter with a straight

étainless steel canmula is being prepared and will be inserted.



'12:33  Oxygen saturation 80%. Mean arterial pressure 70 mgm of mercury. Dr. Knight
p.m, ' v ‘ :

ré,ports the e'arlobe very edematous. Thezl\tafore., the light cell was, ﬁzrned' off
for a brief period.
12:45 Maan arterial pressure 70 mm. of mercury. Great difficulty being experienced

. p.m.

in canmalating the Aazygoa' ve:'m. which is very small. The ‘oﬁeter recording
was restarted and showed 80% of saturation. Because of this loﬁ oxygen - -
saturation, Dr. Knight changed the mixture to 800 oxygen with 500 nitrous.
.12:2,9 The pulses observed as remaining fairly steble at about 100 per mimjte with
pem. ,

one recent rise to 106 pef minmute.
12:50 Rote on the bank blood which was used to charge of the machine and the cannulae.

PeRm.

Three bottles marked as follows: Blood bank, #90@, 9015 and 9022, all a
positive.
- 12:53 Oxygen saturation recorder again turned onjreading was 79%. The patient received
p.m. :
.190 mgn prone'strolll.v. :
- 1:01 Venous \cannula §t111 not in place. Clotting time teken from the subclavien
| canrmla.

1:06  Preparing to‘ take a stab wound in the right atrium and introduce a venous canimla,
p.m. *

1:07 Arterial saturation recorded as 79%. The DennisyKarlson artificial heart-lung
Pelte v '

being charged with blood.
1:09 The patient received 50 cc intra-arterial transfusion. Mean arterial pressure
PeR, ’ -

recorded now as 70 mm. mercury.



1:10

Pel.

1:12
Ap. m.

1:14

Pelte

1:25
Pole

1:26

pom‘

1327
P.m.

9,9 cc of 104 caleium gluconate added to the blood in the machine.

20 mgm of heparin given intravendusly. The clotting time on a sample of blood
prevously described ws reported as showing soft clots in ten mimutes.
Pree-perfusion control taken from the arterial canmula. Oxygen saturation

appro:iimately 78%. Mean arterial pressure recorded as 70 mm. of mercury.

!

. The machine moved in close proximity to the table and arterial eanmila

arterial
connected to the . /.. pumps of the machine,

The vemous canmlse! tubing was connected to the machine,
The last air bubble remo%(\ed from the arterisl cannula.

Stab wound mede in right atrium.for intro&&ctionmof venous canmla. Arterial

pressure at this time reooi'ded as 70 mm, of mercury. Oxygen saturation 7. .
The machine is started with one venous canmula in place. The one cannula being
in place in the superior vena cava. The mean arteral pressure showed a fall

| ' | Flow v te

to 60 mm, of mercury. Arterial saturation is approximately 77. Ghlezate is-

reported as 1100 millildters éer mimute.

The mean arterial pressure reported as 65 mm. The machine is using only 4 jets

and 4 discs.

The mean arterial pressure 70. 77% saturated.

Attempt being made to insert the canmula in the inferior vema cava. The canmile

‘and superior vena cava is in place. Circudation is being incompletely carried,



p.m.
1:28
Pem,

1:29

. Pem,

1:20%

- 1230

Peli,

1:31
Dol

1:32%

Pels

1:33

P,

1:34
Peite

1:35%

1:36

Pl

1:37
Pelte

1;2;1;30 geé, The canmula is in place in the inferior vena cava} however, -the vema cava

is not yet tied.aréund the canmila.

The mean arterial pressure 70. Arterial saturation 76%. .

FlWrete reported 1300, Mean arterial pressure approximately 85. Arterial

venous difference on gross obsermation on the machine is reported as good.
The inferior vens cave was tied around the canmla,

Arterial oxygen saturation as 75.5%. Flow at this time is reported as 1400

Mean arterial pressure 80. - Q#gen saturation 75%. ' The flow rate atb this time
vas reﬁorted as 1400 milliliters per mimte.

Incisién made to expose the coronary sinus and introduce canmla. The right
atfium is opened.v

The coronary simus cannula in place. Flow reported as 1.5 liters per minute.

Right atrium is wide open. Suction tip is being used to remove excess hlood

which is being returned to the Demnis-Karlson machine, Meall arterial pressure

1:34 peme ﬁas 85 e of mercury. The oximeter rén out of recording paper,

~ The oxygenator is being supplied with 14 liters of oxygen per minute and at this

450 ¢c GO
time 1,000 ¢.¢, of nitrous oxide vas added,

Flow 1s 1,550 ml, per minute,
The atrial septal defect being repaired. Mean arterial pressure 95 mm, of

mercury. The oxygen saturation although not recording the needle appears to



1:38
PelRe

1:39

Pelly

_341

" Pelle

1342
Pelte

143
Pelle

1344
Pelle

1345
Peliie

1:46

Pelle

_pe in the position of about 7% saturation.

‘The 15 mimute sample is taken,

Mean arterial pressure approximately‘ 95 mm, of mercury, Saturatiom _a.ppréxinately

72%. Coronmary simms catheter out temporarily. The catheter is back in the

sims égain;-

Gbrone.ry simus catheter out.
 Mean arterial pressure is 95 mm, of mercury. Stitehing the distal-most portion
~ of the atrial geptal def;ct.

Mean arterial pressure 100 mm, of mercury. Flow through the machine reported

as holding approximately even. 10 mg. of heparin were added ‘to the blood

Microphone to the field and Dr. George Moore. 6 sutures through the

OXt METER - .
oxygeneter reported not working at this point but the needle indicates

The
approximstely 70% saturation. The mea.n arterial préssu’re is approximately

100 m, of mercury, Additional ACD blood is being poured-into the machine.

The flow is appro;timately 1580 ml, per mimute, No neésyn'ephrine is .r'anning

at the present tir;e sincg the mean arterial pressure is 105 mm, mercury pressure,
The mea.n varterial 'presst_xre approximately 95 m. of me;'cary. mwg;n saturation

at this time is approximately 68%. Oxygen saturation appears to be falling,

Heart rate is decreasing.



YV Mierophone fo the field and Dr. George Moore, The catheter out of the coi‘onary
Peite - : ot .

sims, Trying to get the last stitch in, There are now 8 stitches in the

defect,
JIL,::B Chaxiged to about 18 liters of oxygen, 300 c.c, of Cez. Flow rate 1,7 liters
per mimute, The mean arterial pz;essure approximately 100 mm, of ~n.lerv.'u,.'t:y'.
;:i? Oxygen éa’cnration approi:\mtely ;70%. ' Flow rate 2100, Mean arterial pressﬁre

110 mm, of mércury.
1;;49% Flow rate 2400, Mean arterial.pressnre 100, Five discs are being ﬁsed. Holding
- Pelle .
" appears. - to be good, .
1:50 The flow rate was 2400, Oxygen saturation at this time was 65%.
~Poile .

1:50% The flow rgqte 2600 ml. per mimute. Mean arteridl pressure approximately
DR . , . , .

100 mm. of mercury.
1:51 Flow ra,te 2750 ml, per mimte. Mean arterial pressure 100 mm. o-f mercury,
Pelo ‘ : ,

Oxygen satu;'atien at this time is epproximetely 70%.

1:52 éroas observation of fhe saturation in the discs appears to be goo;i and
Pelle : -

to have 1mpro#ed. The o:iygen sa‘ha.ratien recorded was judged not to be va.ccur-

ate beéause of the marked edema which had occured in the.ear lobe. The flow
rate approxip.tely 2600 ¢.c. per mimate, The nean arterial éressnre 100 m;n.

of mercury.

1154 Flow rate 2350 ml, per mimite.
Pelio : .



1155 The mean arterial pressure is 110, Pulse rate plus 72 per mimute.
Polle 1

Flow rate 2550 ml. per mimute, Micfoﬁhone tp”the field and Dr. George Moore,
Three more d¢itches placed in the defect toward the coronary sims,
1.565- Heart is quiet' and regular, The last part of the aperture is closed. Appar—

Pelle

ently 11 snhujes. v_Def}ect. is aboﬁt 4 cm, and g% ahapeﬂ.

1:59 (Dr. Moore), Ome more stitch taken in fhe corner = mear Mmpﬁ valve,
Part of the tricuspid opeh has been compranised on the medial aspect. The
flow rate is reported as 2450 m;. per mimite, The mean a.rterial pressure
is flucétuating between 90 and 106 mm, of Qercury. G;'oss o . tion 1n the
sereén disc appearatus 1o§ks good,

2:00  Atrisl defect has been closed with W\W ‘around the three inteke catheters,
Pelle

2:01 1/400 grain atropiﬁ;a vés glven :mtravenoueiy. The tie is removed from the
P, :

inferior vena cava, The canmila was removed. Flow rate on the machine was

decreased to 1800 ml, per mimutes.

2:02  Superior canmila is out. The coronary sims is out. The mean arterial pressure
Pelte

is 70 mm, of mercury., The superior vena camm canmla has been removed.

2302& (Dr. Moore), The heart beat is very, very faint,
P.l, ’

2:03 - Dr, Knight resumes pumping the lung manually. Final samples are being taken. -
P.l, . : o . . ‘

-

2:04% The mean arterial pressure is stimulatéd by cranking the arterial pump of the
‘ pomo . .



~2:96 There was a little wiggle, "No it's all right, Dr. Varco, I don't know what
peme _ ‘

it was, it wasn't due to the heart because the heart



2:06
Pelis

2:07
P,

‘2:99%.

Pele

2:11
Polie

2:12%

pomo

2:13%

Pele

2:14%

Pelle

- 2316
p.m.

~ machine. Reported to be 70 to 80 mm, of mercury.

(Dr...noore) Process, massaging heart. Microphone open rin the field.
Gardiad massage being performed. .Vexfzouvs pressure very h:lgh. . The mean
é.rterial pressure reported a8 ?6 mn, of mercury,

Perforation is made to ;pen the chest lor‘zgitud:h;ﬂ fashion in order 'bo
facilitate massage of the heart, | ’

The heart is completely exposed. Adrenalin injected into the myocardium,

Mean arterial pressure 70 mm, of mercury. The subclavian cammula is still

~

in place.

}hnual massage of the heart contimmed. Weak contraction seen,

Lol

Cardisc massage contimed. Additional adremalin injected inte the heart.
Weak contractions seen., Strength of the adrenalin was 1:40,000, Additional
5 ¢cic. given at 2:11% p.m, Cardiac massage contimed,

Massage interrupted for inspection of the heart. Weak contractions seen,

~The mean arterial pressure at this time is aspproximately 45.

Arterial pumps cranked mamually. Pressure elevated to\90 mn, of mercury.
Heart observed for approximately 30 seconds while electrocardiograph studles
were made, A weak, fairly regular beat was seen,

Massage interrupted for 15 seconds, Weak contraction seen again, A small



2:25%-.

Pelke

2:26
Pelle

2327
Pelte -

2:28
Polis

2:29%

Pelle -

2:30
Pelle

2:31
Polle

2:33

Pelie

amount of blood pumped in by mamial rotation of the arterial pump crank.

 Pressure was 80 mm, of mercury.

Cardiac massage contimued by Dr. Moore,

Only weak contraction seen ‘w.hen cardiac massage is intefrupted.

Mean arterial pressure 50, Manual rotgtion of pumps introduced blood into
fhe subclavian gammla. Pressure elevated to 75 mm, of meré)ury.

Ga;diac massage iﬁterrupted. Very weak contractions seen over the ventricles,
Blood pumped in by memusl rotation out of pumps in an attempt to maintain
coronary circulation,

Blood being pumped in by cranking. Massage contimgd by Dr. Demnis,

Mean arterial pressure was appmM*@ely 90 mm, ;af mercury.

Cardiac maessage intermpted. \'bo observe nature of the beat. Somwhat stronger
but still very weak,

Cardiac massage being contimed. The mean artérial pressure aboui 85,
K;osynephrine, 1/4 cec., intra-arterialiy. Mean arterial pressure approximately
85.

Toe heart is very large, There is a fair amount of blood' in the cﬁest. Weak
ventricular contractions were seen.

It was felt that no recovery at this point was possible,

The heart was more completely expdaed and what appeared to be fibrillary waves |



2345
PeHls

2349
P2,

were seen on its surface., Electrocardiographic traci.ng was taken at this time,
Additional blood is being Agive\n intra-arteﬁally. Arteri;l pressure which had
been recorded as 0 or 10 mm, of mercury was then observed to rise to about

50 mm,
Massage of the cardiac mscula’mre has been contimued but no strong contractions
have been seen.

Suction ﬁip introduced into the atrial wound, Large amounts of blood evac-
uated.

Pulmonary resuscitation efforts through mamal bag breathing were ceased.

The .atr:lnm. wé.s opened and the site of septel repair examined, During the
perfusion, 25 c.c, of sodium ‘bﬁ.earbonate, 3 c.c;. of ’hmaynaphrine were used.
This neesy:';ephrine consigted of 1 c,c. diluted in 100 c.c. of glt;cose,m

Jpositroms—uuliters,



